Regulation of dopamine release from PC12 pheochromocytoma cell cultures during stimulation with elevated potassium or carbachol.
To examine the role of cyclic AMP in the process of catecholamine release experiments have been performed with cultures of PC12 pheochromocytoma cells. Elevated potassium (56 mM) and carbamylcholine (carbachol, 10(-4) M) cause rapid increases in cyclic AMP levels in the cultures that show a time course similar to that of evoked dopamine release. These secretogogue-induced increases in cyclic AMP levels are well correlated with release in terms of relative magnitude and calcium dependence. Forskolin (a direct activator of adenylate cyclase) causes dose-related increases in cyclic AMP levels in PC12 cell cultures that are synergistic with those caused by either elevated potassium or carbachol. At low concentrations forskolin significantly increases evoked release, whereas at higher concentrations it increases both spontaneous and evoked release. These results suggest that cyclic AMP may be involved in the process of dopamine release from PC12 cells in culture.